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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a substrate 
having an optical waveguide and an electric circuit and 

improved in packaging density and the efficiency of light 5? TW . / \ 

propagation. 

SOLUTION: The optical waveguide 3 and a photoelectric 
transducing element 4 having a light receiving part or a 
light emitting part on the side of the waveguide 3 are 
mounted on a substrate body 1 and a reflection member 
2 opposed to the core part 3b of the waveguide 3 
obliquely to the optical axis of the waveguide 3 and 
consisting of a lump-like metal optically connects light 
propagated through the waveguide 3 to the element 4. 
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9 Ktttfrfeft*), K«tttt«fcJ>ft< i*>±ia^r 

Mim&OMtiftft ttW£J£tf^BtoJ:PK£SB 

Htf fc =2 r St C<^>2 T*WCtt» fc±S £ 7 * K ^ 
£ftO, »fi*f*tC8ft^6*ife*«aKO, ^ft<4<> 

iiia ^r^tc« mux, mmt&&m£ft&mm2 
«©^«^6a*s»«Btt»w4xa, *otc±ee 

[ MOT 6 ] KittM** KV 6XB(D* 

Hto £ B« W* * SSottS 
[ 0 0 0 ! ] 

»HB«:W^^afi <«T. #-SSiBH«tS<fcB , r> 
teAW^^Mia^KlBBTi^Ot?**. ft to. 7t-« 



0) *H2 0 0 2-2 7 7 69 4 

2 

[ 0 0 0 2 ] 

[ fiE«4>ftf & ) Sn&fcSS<5D#iHt s> * r a P&%to>y 

BB5#*>*> * -> A:*-^Sv^^ x ^ wc ft * c 
* ^SiiJS^ Wsmmts * r a * fcfcK V e 

r t i c a ! Cavity Surface Em» 
t t i n sr Laser (VCSEL), Laser 
Diode <LD> Pv* K (PD) ©A* 

*. KSeii:©, h6 2i:576 3£$-.6ft& 

jfcVMBCcnc* te ^ 5 - 6 4 K J: « . 6 7^6 

M^r3T6 3^fflCC^U^^^^^^4>->^|fil 

[ 0 0 0 4 ] *fc, 11-1 8 3 7 6 1 

it. «RKW*%nfc*^9 K*i=27«i3^6ftA* 
sSijgBSi, ±ia£«±£»£$4l, TiHtc5*g|i*felt 
S iKSSSWT i * , ±ia*««B©«ffl 

^> ^ •? Z&^c cfc 0 4 C 4 tc J: -> $ tl Ac 
[ 0 0 0 5 ] 

[»?Wi|Wil/J: J >t**BW] ^-Oft^fb. «H2 
0 0 0-4 7 0 4 4 ^'ZntC&mtotcbOlt. * 5- 

^: o iin^Tc ^ci^. * fc x i< t i*JkPT ? y 
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3 

■k»&^«B3Wb-jfc. «fc, *fPS¥l 1-183 7 
BB«Ub<?fc. 

[ o o o e ] *^\tfi>frZB&&mffi?zrc#>tcttz 
[ o o 0 7 ] 

[BB*«ftT*fc»©¥«] *^W<<:ff*»ioo*« 
»BS^J:0'«iB»*Wr**«i*. C© 
*«*lt^K^*>nfc*«ieHi, c©#a»iSKJ:*fc 
ii±iaSS*f*KSS W fc*v JhSXfflttBX fc&Sfi* 

usEWSWi, ±83*«aSBfc*as 

tO 0 0 8 ] *^Kff*f|l2©^^fcJ:tfS3(Ua 

w&±* * 7 K«Bi^6Jtt »j , sHawtitJaa < <t «> 
±E 3 r ^ i ttiw £ t>©-eab £o 
[ o o o 9 ] *!M!tcff&W3 oumm&h jcnuib 

m,mm t mmcctttts nr « *> ©r* 

©t?. ±safc««»fcj:tfs^»*w&-#©»fi 
&©titttfc *»K±e*wwfcj:cMijsHB*iry 

&-#©g&K R» &nfcW 1 ©s5WE« t > ±RX« 

[ 0 Oil] *-3W!ccffia* l ©£«i£j»*s JtfSSH 
»£S^&M6©«ffi-&S;i*, T**9* K»fcC©T 
9 v K«C RW fe27 SG£ C OS 7»C W* ft±3B 

©. #tt<£fcJjaa7aiKC/Hflll/C. ffltHttOflBSl 



(3) 0112002-277694 

4 

tftfc . ±SE*»i»5<Wfe«|K: j* 1/ TfMW *® * fc 

»tt©&B*6ja&s«Wtt*»wim aKMc±fi 

[0 0 12] *«Wfcl»*92©**iBKfcJ:CJ { SaB 
HS^T *«fi©«ffi*fti*, ±sa* 1 ©*«»K*J J: 
^t8.«iaa«:^T^afi©Mai*ftK:*JC*r, s«*# 

[ 0 0 13] 

[^m<D^<oYm\ $m<&&m i . a i ir*^?s©^ 
i ©*tt©^a<^-«^Ha»S€:Kfflt'&iKiaiai:' 

HK5lgt?ab 9 . 2 ItSWSt*, 3 > ? ^ KS3 
a£?i7*3b&±*»9? F«3c£9^&«r««W% 

a. 4ii*flWJiWf, 5 i-5 4a«HW'CA*. 

20 [ 0 0 14] B 1 ^^fi: ^K. **fe©ffMO 

*4t*mi*>ft. ±iE*«ifiH3«:ttasnfcss*» 
*t2 kj: o ±!a*«?6§s3 te«i/fcft«:±aa* Wdft 

[0 0 1 5 ] *«flW»©»*tCflfeb*EI«»f2 

©i©^ *«SW3i©**|S]ffl3»*WSSH3©*sStc 
30 »4 5* ©1H^*f#^<t, jlW«Md0 

* i&4f^^ffi^^4o ±ia*fifiiai*. 
©*c. ±BijiMflatccHBesn*<>©-ctt«ri* # 

B2 (a) - <c) ti^Wtfi©^«©*-SaBB8SS 
KBBt»^& Bllfe, BrCliS«»tt2 1 

fa?ZJmcfimtiX*i>tH& ilrlllintittt&C 
40 t*s , c*& 0 

[0 0 16] Sfc, SHtm2^U*CtiC t An. Afif, 
Cu. Ni, Pd, P t . Zn, Co. Fe, Mix, C 
r. A!, S*. Pb, In, Bi. Ti»4f©*B* 
fctt«©&&£ All** C t *Jr « 4. #Ntt 
©AH5feli*©^fti?**©t?, *«?6»&f2at/fc 

©-»i o ruiflw * c i ^ , *tt*aww±r 
so [ o 017] *^vm&<D$mw$&z%mm&3 
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5 

it. miic™?£*>ic, T&V?? v Ffc3a±. 

£E3a, 3 c©Blff*J:0**t*JB>r*tf*^>3 7aJ3 
bailor, Sfi**!iWft*rt*cfiltS'*. ft 
fe. Hirtt3 7*3 b4>«jb!l^r&J:^a^A 

2 7SH3 b tkUty? K»3 afc*tfT*** ? K» 

3 c &4>jnBt?£KM«ril DiSL/ ft* * C <h i* 
BSSTfeft^ £fc, **ift»3fcftS<*n*f#f3H* io 
S i O z , T i Ot <> O < & A ! * Oa ft W>fe ? $ * 

* «M 5 Kditt, 7 * y ,'Uffl9|. x#*f#»<, 

u < a# y a - *k* - h wn, ^ > i?p^f 

ft £0OWfi^#i\ v y * - >8Wft iWSttSjW , 
Ga As, GaP, inP. InAs. ZnO. ZnS 

wc j: o rem Moras * 7 * Xf b . ftjcXf b « o < 

1 0 0 18] *^0^C^RKRfc& J^ftS?- 
ii. V C SEL (Vert ica ICavs ty Su 
r f a c e Emitting La se r) . ID 
(Laser Diode) £fci*PD (Photo 

Diode) &£ftm^z&%m^£m&?&im&& 

£0 *fc, iga^SEftR+lt, Au. At\ Cu, N 
». Pd, Pt. Zn, Co, Fe. Mn, Cr. A 
!. Sn, Pb. in, Bi, T i ft£<>?£J§& 0< It 

cr>^^ 6 ft £ VMftott-^trllMIti: ha 0 fc» Wi# 
#ritej:&«?£. AfciiSnOt, ZnO, In 
2 0 3 , CdO. COhhOi, ZiitSnOi, T 
iO, , 2rN. T ! tt*>L<ltC%£&mv&fJ.l t >m 

«ft . ±aw«tft ^ wm*<Dtt+ gaugccs! a o fc 
amttiMitcj: Au, a 1 ft to>&m <? a -m 

&'C * 0 «*i*0 1 K 5 2 £ ^vB^GC^ 

[ 0 0 19] *^«<3>^*©^S»tc:»fc^afi*|4it, 
tt®Mf4rt> fcft 0 , NUtttMiix#* MBB, ? * ✓ - 40 

{*> ft^W*«», S i Oz , B, 0 3 , Ba 0, L 
i 0 2 , MffO. CaO. A ! 2 Oi . A ! N. BN, 
S i Nft£"<!>T2^S >^M^. S i , CeSW 
<M*. £fci*GaA$, GaP, InP, inAs, Z 
nO. ZnS. CdSfti'©ft^8s*«l*^«tr^n 
*fc, ±S2»*ttf4##5A, fc-#><W:5ft& 

*rtaofco. ^s^fb^ <s ■ o, . b 2 o, . a i so 



4*112 0 0 2-2 7 7 89 4 
5 

2 Oi. TsO, , L i O a , ZnO. CaO. Me 
O. FeO, SnO, Sb 2 O s > . £Jggfb*3 (B 
N. A I N ) . 6R;kB{tf& (CaOH, , Mg OH, 
A 1 (OH) s > , &m~M&m& <CaS i 0 3 . Me 
CO* , ZnCO s , BaOO s , CaSO* . BaS 
O, ) , <Ca S i Oi . Ca T i Os , 

MoS, Zn <BOs ) 2 > *&ltfMKt»*af* (i< 

t>x>> ft^att-^tani/TrfcAir*. 

[ 0 0 2 0 ] ft*s, ±sEgfi*l*:li. «*CSSH38i!*^ 

uft^*i^i*±ia«®tt*4^a«*jg^*^. @» 
aWMr-iias nfc 3 ■u±«E>«HBtM>Ji«iir«» 

[ 0 0 2 1 ] ±i2S«-*f* 1 *>±E*WB»3K»»6 
niWtiSW*. Au, A?, Cu. Ni, Pd. P 
t . Zn, Co. F e, Mn, Cr. A I , Sn. P 
b. In, Bi. T ttt£<D&Bi>^<\t*V>£& ± 
S2&R<> 1/ < i*-tO^^%ft *«*ttC[X|4-T-*««tc 
«A0fc«stt««, SrtOi, ZnO, in, 0 5 , 
CdO, Cdlfit Oi . Zn* SnO* , T i Oz , 
ZrN, TiN Cft^M'CltftW«#*fctiLbS 

[ 0 0 2 2] ft4<$, ±ISSi5tS^?aK^S®KStS 

V. ±.mm2fttCKt&Au % As. Cu, Ni, P 
d. Pt, Zn. Co, Pe, Mn. Cr, A 1 . S 
n. Pb, In. Bi, T i ft £<7>£ } &t>U < \%<£<01$ 

±ss&mi> b < i*<-«> zmmtvUfi-z 

nmicM/^c^mmm. SnO, . ZnO. In 2 
Oj . CdO. Cd i n, O* , 2n, Sn0 5 . T > 
Oa . ZrN. TiN, Cfti'^B 4 C**ft^j»St*, * 
fe«J:^a^«ftt^*ftOtt^^W»*Cit\Lfc« 

ffiB^G^a -? fc *> ©r-* o . p!»iia«*c* -7 

^l^^^l^i-rJk BT 
i h »JT^>©ft«^#) ft£*a>«RWH t S i 0 2 , 
Ba Os , Ba 0, L i O a , MeO. CaO. A ! z 
0 3 . A ! N. BN, S i Wt£0k$$ v tZ^>*?z? 
A. S», GeZ£om». ^fciiGaA^, GaP, 
InP, InAs, ZnO. ZnS. CdSfti'CC-fb^ 
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■Hftfe ( S i 0 2 , Ba O s . A 1 2 O, . T i 
Oa L » O? . ZnO. CaO, MgO, FeO, S 

no. si) 2 o> > , smmtM (bn, A I N) v & 

JB*Kffc» (CaOH, . MffOH. A! (O 
H> 5 > , iiiW(CaS iO* % MsrCO. , 
ZnCOs , BaCOs . CaSO, . BaSO s ) > 
£BSt8Kfc<CaS i0 3 , CaTiO, , MoS, 
2n(BO,) a >, WttS^SI* <#UA?b>, 

[ 0 0 2 3] *fc t ±eB«BBiEK®rBKttt»%<!> 

fif. Cu, Ni. Pd, Pt, Zn. Co, Fe. M 
n. Cr, A 1 . Sn, Pb, in. B » , Ti tt£Q> 

Hfc U < tt*(D6A^6a &*BttCDtt7-*fl»|KiKA 
l/fc«Stt#BttKJ:*»£ % *fcfc*Sn02. Zn 
O. I n g Oa . CaO. Ca i n 2 0* , Zn* Sn 
O s . T . O, . Z r N. T ! N«>G<ttCtt£AB1? 20 

jja^?ttttt»mftotftTCWB<c 
m\oitmw^u^*i>Ht^, au. Aitt£®&B 

lire c £ & *Kt? & -7 r ft c \> 
[ o 024] ntm&nz. ±ssm*<aBm i km* 

±taS»BKHK>&n£f*Mi*A u. Ai, Ag. i 
n. Pb, T i a±'<J>Kf*^?3ft*&Bfel/<tt*©S' 
&. M fir Ft «c£«MMUKfk^4h t S i0 2 , T i 

Oi . a 1 2 Oj &£4><fe2$ ? #y ^ 5 m\ 

fit. ^>vV^D^r>^|^<t^^i5<>^. i'Ua 
-^WBttiT©****?. SfcteGaAs, GaP, 
inP, InAs, ZnO. ZnS. CdSfr£<Dffc£ 

Bi»4 C *«#«HEa?fi«^ J: 0 iJBttWD 

r^ft<, ,#^Af>^- K X:fl,-a-k 
T^ri-K AftitfRS. CVD (Chenica I 
Vapor Deposition). WM, as* y $ 

[ 0 0 2 5 3 AIMMUtt - ±&£ttOMBfll 1 KM* 



♦SW2 0 0 2-2 7 7 69 4 
8 

■2MBK5 1 1* ACXjll^B3±KfSB8nfe««B« 
5 2 El *fc 5 3 K J: 0 . tl 

&B£H4!?&lKBBt»9 1 B^SKSWAiK:, 

aSWW»**«»3rt©T*^ 9 * KB 3 a . 

3b. ±B???Ftt3c. #*3tt83±, «fc««R 

i rt<oi'©B*cff«t/T*>M< . seKH£fi£3nfe 

SSCC'ttttiBSitcfeCia^o *?S9. ±12<W:5oc<_, 
l4£BSftftttttttSn6, 

[ 0 0 2 6] XttO>^SK4 - _Lfi*ig«*aS 1 - 3<^>* 

sfe(c*aiikt?#*. @4. H5i**^w^>*tt©^!« 

^>*-^a0BSSS^, 2 fefS/S l/Ctt*J A*>*fc*- 

SB. 1 0 2**fl|*<Wfc-B3WBBSB, 12. 15 it 
#-@«HBSSS I 0 1 ica»6tlfc» I ©ss*» 
tt4*ACX»l«>B5(HB». 22, 2 5tt»i*-W«a 
S&g^l 0 2KIW&nfcJ|l2«[>S«a*rfeJ:tfB2CE> 

SSO ^t>i+fel8^, a 5 i**WfiKiS<C'^ffl**Uffll/i: 
^0^t>^^^f^^ «tfe, ^BBttfipi±«rtt 

K-rsoiraa-cab*. ^"c a 4. bsccm^c, ± 

BBB«*«»a*S6«:*Bfk«t->t:*>J:^». 5 
fe. HI*2ft©*-S«BBafi*aiB0fe*i^*^ 

[0027] fSBii, 1114. BSKSTJ;^ 

m. -*^*-WBlBffla« 1 0 1 KBW hfttcft I O 
SHWt 12 6 B*4>£--«IBB8£ 1 0 2KKW 
jstifc^r 2 ©s«awt 2 2 tASjfct^-r^^, « feii- 
*cD*-saHB»s 1 0 1 tc»w6nfe» 1 <om%& 

m$t* «*«*-«SiHH«S 1 0 2 tc|&Ci 6nfc 
B2©saEB2 5 t3^««M»«:tM»Sn4J:5K!f 
^, ^fe, 05K^J;^K, BB3n62ftOD«-« 

6t»f, S«W2J:0S«*$nfe*«^«:ftWttl 
**4*C»*S** 0 M5WDrtBatajRrfcA< 1 * 

»»l**»»t:*Jftl*. CCt*B«|ttt^^5> K«3E> 
^Sr^i: *J »^ a rSWiifi^^ ^ KB 

[ 0 0 2 8] A-«»BBttfi«ttO ± 
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t # y a \ FMU. r $ y jMH», x#=H'S§t 
Si. #U*-#*-HM». ^>v>^P^r>^iv 

WcD, ftRKfttl (S i 0 2 % B, C. A 1 a 0 
3 . T i 0 Z . L i 0 Z ZnO, CaO, MsO, F 
eO. SnO. $bz Q> > , &ff&<bto <BN. A! 
N) . ^a*Klk«J (CaOH, , MgOH, Al (O 
H) 3 ) , &R^8IBft (CaS i 0* , MgtC0» , 
2nC0 8 , BaCOs . CaSO s . BaSO s ) , 
&SMftB& (CaSjOj, CaTiO,, MoS, 
2«i <B0 S ) 2 > , (*'J^b>, 

*vr » y Ji/. #y7*/-ju, #»j:r*#x>>a£ 
[ o 02 9] « s^nsnsCHiaBBifi 

li. An, Ag. Cu, Ni, Pd. Pt, 2a. C 

0. Fe> Mn. Cr, Al, Sn. Pi), \\\. B 

1 . T i U £-©£JS 4> 1/ < . ±lS£Bi 4> 1/ < 

ttJNn, SnO^ , 2nO. ! n 2 0* , CdO. Cd 
! i\ 2 O* , Znt SnOi, T i Oa , ZrN. T i 
N . Cft ^^BiTltfev^^^^^StttKjgAi/ 

&»«MfflKfflt*r?TJtt 5 c <t**c 

[ 0 0 3 0 1 *tt<EH£*5. B6 (a)-(e)tt l * 

HTC. ( a > - < d ) rttHfclH. < e > r&5«WB 

f>*y-, 3 1 liSS*aHtcsSWcf«4ffl, 3 21**1 

iS«»t*©Sa2 0«:f5M^* {d 6 ( a > } , CO 
B#. 5M«ftfig|i2 0 ttT****!* 1 ±tcff§?5nfe 
ftAEV*JB<r»'C<»JL<. T«»?9 F*3a*fl*U 
iDWftirc^StcjrOfrtlo 

r<r *tf>a-K a7U-3-k 

>3-K AftKftg, CVD (Chemical V 
a p o r Deposition). M%> ^ ? '> U 

»rr**9 * k«3 a *{m?t>. - 

#. *5 * F*3 a *j^fm?6Jasitt?MltftlM 

Baffle yv^7^-. i«afeit«:»fcwc*wntc^ 

t*rtt, ^-;hx^>^ RE|*'f*>X**>y 
{RIE>, ^t>t'-^?*>^ ( i BE> 2fctt 

auaift ictwfl, rsp*?? k»3 a 



(6) M2002-277694 

10 

[003 1 ] JJWC, SKj< X^***fc«a»* 
J: 9 JgJH«t*5&2 1 G>±»K£JH * 3Tcl* * 
CE>& ACE>SMMtAHM:4Bff <-< r MftDKMm etttt 
4 {06 ( b ) ) o C£>&. T^*? ? K«3 aOC-±B 
(C£K * fe ii-e odfewt* 1/ <h * J: 5 u s> a h «l i* 
'C-'BWKT**^? FMl3a*flKt/C<>A<. MM 
9FEJ. CMP (Chemical Mechanica 

! P o ! i s h i n ff > JKfc&Y ? ? > y 

[0 03 2] '£(C % W*©fl**Kofcy-fS'>yv-- 

a*5»MBt«:BflW4 {(^6 (c) 5 o H*t?tt9 0 
* ©flft*IS-»fc#''f *o yy^(CT*«8W3©** 
CC*t btT 4 5 • A 3 2 *»^>«Mffl { B 6 

(e> } zfttibtc^ mmittmm, cup (c 

helical Mechanical Polish 
20 i i)g) t SJ&l4-Y*>x^*>^ (R i E> . 

[0033 ] HTtcSTJiiK:, y^t'>yy-t«^ 

*iCtt»©«MiB*ff»C*, CMP (Ch 

e m i c a ! Mechanical Polish! 
ng> , EJStt4*>X9*>* {R IE) , ^rt>fc' 
-Ax-;*>^ ( j BE) . ^; hx? 

-ftm *m t *n«-«u:iii-g«±tcS»«>ffl^ia «fM 
jry »j , S«MtKffiMB«:S^«#^ 

[0 03 4] vt^, Ab^3-K ^7 
-^l/a- Y. CVD <Ch em i ca I 

Vapor Deposition), Aa*- 
*a£flE>*fttffll*r3 7(J3 b i±»*^ KSU3 c 
^fP^4 {H6 <d> ) * C^>B#^7^3 b^^fs 
Wt*««:J:«tfy^? *toR*tt*»teftl* 
40 «BKc^*t:tt. JSfStiH'^vx 

E) . £©1^*0 
4 4 «tto, H6*Ci*S«»tt25»«^B!KaSl©±ffl 
JcOaTttSDOifflS-CfrttSn-Ci*^ @2tC^ 
ttHteS«»ft2^2r»3 i) i»Wr&J: ^KfftJS 

[ 0 0 3 5 ] « fc % S 6 K^r-jt©ffi«*fti*iSH* 
fci*-e<^&^^ 5M«Wti T - S^SHSficoff at 
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